Abstract: Cetraria islandica is a rare lichen species with 20 known localities in Hungary. It became legally protected in Hungary in 2013. However, its distribution, habitat preferences and population dynamical conditions are insuffi ciently known and the species is still regarded as rare. Th e species is discussed on the basis of its Hungarian representatives and the so far revealed localities are presented on an updated distribution map.
INTRODUCTION
Cetraria islandica (L.) Ach. (Parmeliaceae, Lecanorales, Ascomycota) is a cosmopolitan, extremely successful, morphologically very variable, fruticose, terricolous lichen species (Fig. 1) . In Europe it is primarily distributed in the coniferous zone, in arctic-alpine, boreal-montane habitats; and also occurs in various secondary habitats, ranging from acid heathlands to calcareous rocky grasslands (Kärnefelt 1979, Nimis and Martellos 2004) . It forms continuous, dense, dark brown carpet on the soil, or scattered smaller patches growing together with terricolous bryophytes and lichens.
Cetraria islandica (the Iceland Moss) was extensively used as a drug in folk medicine against lung diseases, catarrh and diabetes in older times in Hungary and it is used even today in some other countries (Scholz 2004) . Th is species is also popular in cosmetic industry, e.g. as a component of skin care creams. Its medicinal usage was concerned and cited several times in most Hungarian medicinal plant literature as well: Augustin et al. 1948 , Dietl 1854 , Diószegi 1813 , Gal lé 1975 , Halmai and Novák 1963 , Petri 1991 , Rácz et al. 1984 , Rápó-ti and Romváry 1977 , Réthy 2004 , Várady 1982 , Varró 1926 , 1941 , Ver zárné-Petri 1979 , 1982 , Verzárné-Petri et al. 1984 , 1989 . It was also included and recommended as a drug (called Lichen islandicus) in the fi rst fi ve editions of the offi cial Hungarian Medicine Catalogue (Ph.Hg. 1871 , 1888 , 1909 , 1933 , 1954 , Mikó 1936 . It was omitted in two subsequent editions (Ph.Hg. 1967 , 1986 probably because of its diminishing importance. Recently, it became again fashionable, and the drug was included in the latest edition (Ph.Hg. 2003 -2006 . However, neither these publications nor other literature (Anonymous 1981 , Ba logh 1837 , Boros 1940 , Gallé 1959 , Sárkány and Szalai 1966 provide information on the circumstances, localities, quantity or frequency of collecting (Fig. 2) or the former collecting sites in Hungary.
Th e oldest Hungarian Cetraria islandica specimens, deposited in the lichen herba rium of the Hungarian Natural History Museum (BP), originate from the 19th century from the Résely's collection. One of them (collected from the Bakony Mts) dates back to 1861 (Fig. 3) , the other one (collected from the Sop ron Mts) has no date indication (Fig. 4) . Th ese specimens, however, were not cited by F. Hazslinszky in his account of the lichen fl ora (Hazslinszky 1884) .
A remarkable locality was discovered by F. Fóriss in the Buda Mts (NagyKopasz Hill) at the beginning of the last century (1912). Th is locality was overexploited by Gy. Timkó, who issued the specimens in the famous Flora Hungarica Exsiccata (Fig. 5) . Later F. Fóriss found two additional localities in 1914 (PilisVi seg rád Mts) and 1939 (Bükk Mts), and Á. Boros, the famous Hungarian bryologist, spotted three more (Pilis-Visegrád Mts (2), Transdanubian Hills). Unfortunately, no voucher specimens were found for literature records from the coenological relevé of G. Vida from West Hungary (Jakucs 1965) , and from two localities in the Mátra Mts (Kiszelyné-Vámosi 1983) .
Based on the above records Cetraria islandica was assumed as an existing, but a strongly vanishing species in the Hungarian lichen biota (Verseghy 1994) .
Recent localities were discovered in western Hungary in 1983 by T. Kiss and G. Facsar; in the Vendvidék region in 1994 (Lőkös and Farkas 1998) Considering the new occurrences Cetraria islandica was evaluated as endangered in the red list of the Hungarian lichen-forming fungi .
Th e aim of this study is to present a current Hungarian distribution map of Cetraria islandica based on the revision of all available historical and recently found specimens, and to summarise all relevant information for later nature conservational purposes. in the second half of the 19th century ("Sopronii in montibus arborea"). 
MATERIAL AND METHODS
Herbarium specimens were studied from the following Hungarian herbaria: BP, EGR, SZE, SZO. Collections made aft er 2005 have been deposited in herbaria BP and BTM. Herbarium acronyms follow the Index Herbariorum online (Thiers 2015) with the exceptions of BTM (Bakony Natural History Museum of the Hungarian Natural History Museum, Zirc), and SZO (Savaria Museum, Szombathely).
Chemical substances (fumarprotocetraric and lichesterinic acid) were checked with PD spot tests and HPTLC analysis in solvent system C (Arup et al. 1993) .
Th e distribution map was constructed using the computer program for geographical information system, QGIS 2.6 (Brighton, 2014), where grid cells of 5 km × 6 km follow the Central European mapping system (cf. Niklfeld 1971) . Locality data recorded aft er 2005 have been measured by Garmin Etrex Vista C GPS (WGS 84).
RESULTS AND DISCUSSION
Altogether 22 herbarium specimens and 6 records from the literature or fi eld have been accumulated from 20 localities (16 grid cells in Fig. 6 ) (Appendix 1). Old localities discovered before 1975, incl. Bakony Mts (near Várpalota), Buda Mts, Bükk, Kőszeg Mts, Pilis-Visegrád Mts, Sopron Mts, Belső-Somogy, and Vasi-Hegyhát have been revisited several times without any success. More recent collecting sites (Bakony Mts (Ódörögd) -2006; Mátra Mts -1983 , Vasi-Hegyhát -1983 ) have also been checked, but the exact sampling locations could not be found ("?" in Fig. 6 ). According to our observations the population in the Bör-zsöny Mts seems to be decreasing during the last decade. No information is available on the current condition of the population in the Aggtelek National Park and in the Vend vidék region. Th e population, recently discovered in a very disturbed (grazed by sheep) habitat in the Bakony Mts (Taliándörögd) is also rather small consisting of trampled and more or less damaged individuals. Th erefore, considering the rarity of this species in Hungary it was proposed for protection by law in 2003, but due to some commercial rules it became legally protected fi nally in 2013 (MK 2013) . In Hungary C. islandica occupies predominantly open habitats, mostly rocky grasslands (acid or calcareous) at low elevation (between 160 and 700 m a.s.l.). Th e occurrence of this species is rather sporadic and unstable; and bigger, continuous carpets are not known in the country. Since the Hungarian localities are very diff erent from the usual primary habitats of the species (i.e. arctic-alpine, boreal-montane coniferous zone), they are considered as secondary habitats. In his monograph on the brown fruticose Cetraria species Kärnefelt (1979) pointed out that in secondary habitats the metabolism, sexual reproduction and morphological development of Cetraria islandica are oft en infl uenced by environmental stress. For example several populations growing in secondary habitats were found to be defi cient in fumarprotocetraric acid. However, all Hungarian specimens contained fumarprotocetraric acid.
Th e origin of the Hungarian populations is unknown (glacial relict or not), but further molecular genetic or phylogeographical studies might give more satisfactory explanations. Th e question remains open.
However, we suppose that this species will disappear from Hungary due to climate changes (global warming), judging from the tendencies shown in its former localities. It should be a great challenge for the nature conservation authorities to check the populations regularly to ensure a more eff ective protection and maintenance of this species. * * *
